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[Extracted  from  the  Geolooioal  Magazine,  Decade  IV.  Vol.  I. 
No.  3G3,  p.  394,  Sopteinbor,  1891.] 

Notes  on  tiik  rr.EisTOCKNE  of  the  Nouth-West  Teukitoiues 
OF  Canada,  Noutu-West  and  West  of  Huoson  Bay.' 

IJy  J.  iJriui  TvuuELi,,  M.\.,  15. Sc,  F.G.S. 

IN  the  extremp  northernmost  part  of  Cannda,  lyinjij  between  North 
Liilitudcs  r>iP  iind  (•)8°  and  West  Tjon.^itndes  88"  and  112°,  is  an 
area  of  about  4U0,()('O  square  miles,  which  had  up  to  the  past  two 
years  retnained  <j^eolo<fically  unexplored. 

In  1892  the  Director  of  the  (jeologiciil  Survey  of  Canada  sent  tho 
writer  to  explore  tlie  country  north  of  CJIiurehill  liiver,  and  south- 
west of  Lake  Athabasca;  in  189o  the  exploration  was  continued 
northward,  alon^  tho  north  shore  of  Athabasca  Lake,  trfivelling 
from  the  east  end  of  Lake  Athabasca  across  the  country  in  canoes  to 
the  west  end  of  Chesterfield  Inlet,  and  thence  continuin<^  in  canoes 
along  the  shores  of  Hudson  Bay  almost  to  Cliurchill,  from  which 
place  an  overland  journey  was  made  to  Winni[)(>g,  Manitoba. 

The  south-western  half  of  the  coiuitry  traver.sed  in  tliese  two 
summers  is  more  or  less  thickly  covered  with  coniferous  forest, 
while  the  north-eastern  half  is  devoid  of  trees,  and  is  generally 
covered  with  stunted  grasses  or  lichens. 

North  of  Cliurchill  liiver  the  country  is  underlain  by  red  and 
grey  Laurentian  granites  and  gneisses,  willi  a  fairly  persi.stent  strike 
in  a  south-westerly  direction. 

South  of  Lake  Athaba.sca  and  Black  River  these  Laurentian  rocka 
are  overlain  by  horizontal  red  sandstones  and  conglomerates,  occa- 
sionally cut  by  trap  dykes,  which  probably  represent  tlie  Kewenawau 
sandstones  of  Lake  Superioi",  and  are  therefore  of  Cambrian  age, 
tliough  no  fossils  were  found  in  tliem.  Atiiabasca,  Black,  Wollaston, 
and  Cree  Lakes  lie  along  the  line  of  contact  of  these  sandstoucs  and 
the  underlying  Archaean  rocks. 

The  north  shore  of  Lake  Athabasca  is  composed  of  Laurentian 
gneiss,  and  ITiirouian  quartzite,  conglomerates,  and  schists,  which 
in  one  place  were  found  to  be  associated  with  a  largo  deposit  of 
hci^matite.  The  country  crossed  from  Lake  Athabasca  to  Doobaunt 
Lake  is  underlain  by  Laurentian  gneiss,  which,  however,  is  often 
hidden  by  extensive  deposits  of  Boulder-clay. 

In  one  locality  a  small  outline  of  unaltered  fossiliferons  Ordovician 
limestone  was  found,  very  similar  in  character  to  the  white  limestone 
of  the  Winnipeg  Basin. 

On  Doobaunt  Lake  the  Kewenawan  sandstones  and  congloin crates 
were  again  discovered,  and  the  country  lying  between  this  lake  and 
the  head  of  Chesterfield  Inlet  was  found  to  l)e  largely  underlain  by 
these  rocks.  The  north  side  of  Chesterfield  Inlet  is  generally  red 
and  grey  Laurentian  gneiss,  while  tho  greater  part  of  the  shore  of 
Hudson  Bay  for  lot)  miles  south  of  the  Inlet  is  composed  of  green 
Huronian  schists  cut  by  many  cpiartz  veins,  and  sprinkled  through 
with  particles  of  copper  pyrites. 

The  whole  of  this  region  shows  abundant  evidence  of  having 
been  comparatively  recently  covered  with  a  mantle  of  ice,  and  even 
'  rubii.shod  liy  iierniisi^ion  of  tlio  Direct:)!'  ol  the  (ji'iilduifal  Survey  ol'  Cauada. 
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to  the  present  time  Doobaunt  Lake,  the  Inrgeat  of  the  many  hitherto 
utioxplon^d  lakes  throu<i;h  wliioh  we  passod,  lying  in  North  Latitude 
63°  and  West  Longitude  \i)'l\  and  with  an  elevation  of  about  500 
feet  above  the  sea,  seems  to  be  alwa^'s  njore  or  less  completely 
covered  with  ice,  for  during  the  ten  days  whi(!h  Ave  spent  on  it — 
from  August  7th  to  August  17th — we  wore  obliged  to  travel  in  a 
narrow  lane  of  water  between  the  solid  ice  covering  the  main  body 
of  the  lake  and  the  shore,  and  in  two  places  this  channel  was  blocked 
by  the  ice  resting  against  the  beach. 

In  general  pliysical  features  the  "Barren  Ijands"  often  closely 
resemble  the  great  plains  west  of  Manitoba  along  the  line  of  the 
Canadian  Pacific  liailway,  being  undulating  grass-covered  country, 
underlain  by  Till  more  or  less  thickly  studded  with  boulders ;  but  a 
hard  granite  knoll  projecting  here  and  there  serves  to  remind  one 
that  the  Till  is  not  here  resting  on  soft  cretaceous  shales  and  sand- 
stoiu^s,  and  at  once  accounts  for  the  much  greater  abundance  of 
boulders. 

Li  some  places  the  surface  is  composed  entirely  of  large  sub- 
angular  boulders,  without  any  matrix  of  sand  or  clay,  while  the 
shores  of  Chesterfield  Inlet,  and  part  of  the  north-west  coast  of 
Hudson  Hay.  are  bold  and  rocky. 

A  particularly  noticeable  feature  of  the  "  Barren  Lands "  is  the 
absence  of  valleys  for  the  rivers.  The  Telzoa  Kiver,  probably  the 
largest  stream  in  all  that  country,  is,  through  the  greater  part  of  its 
course  from  Daly  Lake  to  the  head  of  Chesterfield  Inlet,  merely  a 
succession  of  lakes  of  larger  or  smaller  size,  lying  in  original 
depressions  in  the  Till  or  rock,  connected  by  stretches  of  rapid 
water  flowing  in  one  or  more  shallow,  tortuous,  and  often  ill-defined 
channels  frequently  choked  witli  boulders.  Although  the  long 
winter  and  the  ever-frozen  ground  would  prevent  very  rapid  erosion, 
it  is  evident  that  this  river  has  been  but  a  short  time  cutting  out 
its  chajinel. 

Throughout  the  whole  region  the  rock  has  everywhere  been 
strongly  glaciated,  leaving  the  exposed  portions  rounded  and  often 
polished  and  striated.  Most  of  the  prominent  knolls  show  clearly 
tlie  direction  of  glaciation  by  the  rounded  stoss  and  broken  lee 
sides,  but  in  cases  where  two  or  three  different  glaciers  have  scored 
records  on  the  small  rocky  knolls,  all  sides  may  be  well  smoothed, 
rounded,  and  scored. 

The  accompanying  map  shows  the  general  directions  in  which 
the  glacial  grooves  and  striio  are  trending,  deduced  from  several 
hundred  observations.  As  is  there  shown,  the  direction  of  glacial 
movement  on  the  upper  Churchill  River  is  south  or  a  little  west  of 
south,  or  parallel  to  the  long  axis  of  the  lake ;  on  Chipman  Kiver 
and  the  head  of  Telzoa  Kiver  south-west;  on  Doobaunt  Lake  and  the 
river  in  its  vicinity  west.  Some  of  these  last  striatious  are  crossed 
by  an  earlier  set  of  strite  coming  from  the  north. 

On  Telzoa  Kiver,  between  Doobaunt  and  Baker  Lakes,  the 
direction  of  striation  is  north-westward,  the  course  being  clearly 
shown    by   the   stoss   and    lee   surfaces,    boulder   trains,   and    the 
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crescentic  cross-fractures  in  the  grooves.  At  llio  west  erul  of  Pmker 
Lake  the  north-westerly  striation  is  crossed  by  what  appears  to  he 
a  local  glaciation  from  the  north,  but  thi.^  southward  moving  glacier 
Boon  obliterated  all  traces  of  the  north-westerly  one,  and  then  the 
trend  of  the  glaciation  is  found  to  be  down  Chesterfield  Inlet,  which 


is  a  rocky  fiord  with  a  depth  varying  from  twenty-five  to  forty 
fathoms.  The  north-west  coast  of  Hudson  Bay,  for  150  miles  south 
of  Chesterfield  Inlet,  is  bold  and  rocky,  and  the  hard  Iluronian 
rocks  of  which  it  is  chiefly  composed  everywhere  show  well-defined 
glacial  markings  which  have  a  general  direction  about  S.  50^  E.  or 
directly  out  into  the  bay.     Near  the  mouth  of  Egg  River  a  boss  of 
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coarso  red  f!;r,itute  on  <lio  slioro  is  polished  and  scored  with  glaoijil 
nmrkin^s  Ircndiii}^'  southwiird.  At  Fort  (Jiiurcliill  tlie  low  irranite 
knolls,  and  the  lii<;h  bare  rounded  hills  of  green  ieldspathicfiuartzite, 
are  scored  by  three  sets  of  strim,  the  two  most  recent  of  whicii  are 
very  distinct,  while  the  earliest,  wherever  seen,  is  rather  obscnro. 
This  latter  trends  N.  80°  E.  (or  S.  70°  W.?),  and  is  not  improbably 
merely  an  early  variation  of  the  next,  which  trends  N.  05°  E.  This 
set  of  f^rooves  and  strife  is  very  stronj^ly  marked  on  all  the  southeru 
and  south-western  slopes,  against  which  the  glacier  pressed  heavily 
on  its  way  down  the  valley  of  the  Churchill  Kiver  to  Hudson  Bay, 
but  the  eastern  sides  of  the  hills  show  comparatively  few  traces  of 
this  glaeiation. 

Ciesccntric  cross-fractures  are  common  in  the  gi'ooves,  and  these 
all  lie  with  their  concave  sides  towards  the  north-east,  or  towards 
the  point  of  the  compass  to  which  the  glacier  moved.  The  most 
recent  set  of  stria'  is  found  on  the  summits  and  northern  sides  of 
jjie  liiU**,  and  points  southv.ard,  the  striso  being  found  to  vary  from 
Srn°  W.  to  S.  10^  E. 

From  \\t%-  ulMKve'-Tccbrd  of  strife  it  will  bo  seen  that  one  of  the 
great  gathering  grounds  for  the  snow  of  the  Glticial  period  in  North 
America  was  fv  comparatively  short  distance  west  of  the  northern 
])Oition  of  Jfudson  JJti}',  and  frouj  that  centre  or  gathering  ground 
the  ice  floweil  not  only  towards  the  Arctic  Ocean  find  Hudson  I'my, 
but  it  extended  a  long  distance  westward  towards  the  31tu'kenzie 
liiver.  find  southward  towards  the  great  plains,  while  Hudson  IJfiy 
was  ])robid)ly  then  to  a  great  extent  open  wfiter.  From  it  the 
moisture  would  bo  derived  which  fell  as  snow  iiciir  its  western  shore. 

Tiio  older  geology  of  the  country  is  known  over  such  a  small 
portion  of  the  total  ;n'ea  that  it  is  impossible  to  draw  any  definite 
conclusions  from  the  direction  of  trfmsportiition  of  boulders;  but 
on  the  west  shore  of  Hudson  IJiiy  the  boulders  were  such  as  would 
bo  derived  from  tlie  Laurentijin,  Huronian,  find  Kewenawan  rocks 
to  the  west,  find  there  were  no  signs  of  the  limestones,  etc.,  from 
the  islfinds  in  the  Arctic  Ocean  or  Hudson  l)ay.  On  the  Telzoa 
liiver  the  boulders  showed  no  evidence  of  having  been  derived  from 
the  west  coast  of  Hudson  l>ay. 

Drnmlins  or  ridges  of  'I'ill  are  alitiost  everywhere  found  in  the 
less  rocky  areas.  Eskers  are  also  common,  either  rising  in  high 
narrow  elongated  hills,  or  running  as  long  stmdy  ridges,  keeping 
their  courses,  which  tire  jjarallel  to  the  glacifil  strife,  over  hills  and 
through  valleys  and  lakes  (piite  regardless  of  the  surface  contour  of 
the  country.  Jn  the  more  southern  districts  these  are  wooded  with 
Ifirge  white  spruce,  which  rise  conspicuously  above  the  stunted  bhick 
spruce  on  the  surrounding  low  land. 

After  the  ice  receded  Irom  the  lower  countr}'  the  land  was  about 
400  feet  below  its  ])resent  level.  On  the  lower  side  of  a  long 
jjortiige  a  short  distance  below  Doobiuint  Lake  the  first  well-defined 
raised  beach  and  terrace  w.as  seen,  tuid  froju  that  point  all  the  w.ay 
down  the  river  to  Hudson  l?tiy  old  strand  lines  could  be  seen  on  the 
sides  of  all  the  prominent  hills. 
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A  wliifo  (|imHzito  liill  on  .iio  onst  sido  of  Wlmrton  Lalco  1ms  tliree 
cli.stiiict  ffravel  torriicos  or  sliore-lities  on  its  soutliorn  side  at  heights 
of  (!0,  lOo,  and  l.">()  fcot  iihovo  (f]i6 "  wuteP;)  At  the  Ofist  end  of 
Aberdeen^  Luke  scarps,  gravel,  terraces,  and  ridgos  extend  np  tlio 
hide  of  some  hills  of  Koweiiawan  conglomerate  to  the  height  of 
290  feet,  the  total  series  here  having  the  following  heights  in  feet 
oTmve  the  water  in  the  lake:  21)0,  220,  IHO,  150,  lOo,  DO,  and  (50. 
On  the  sido  of  a  quartzite  hill  at  the  oast  end  of  Sehnlt/  is  a  well- 
marked  gravel  beach  which  the  aneroid  showed  toHiave  a  height  of 
200  feet  above  that  jako,  probably  the  same  as  the  220  feet  beach  on 
Aberdeen  Lake. 

Similar  raised  beaches  are  found  in  favourable  localities  all  along 
the  shore  of  Hudson  Bay. 

These  beaches  indicate  a  gradual,  though  probably  intermittent, 
rise  of  the  land  towards,  or  after  the  close  of,  the  Glacial  period  ; 
and  some,  even  among  the  oldest  of  them,  look  as  now  as  if  they 
had  bc^en  formed  but  yesterday,  but  it  would  seem  that  at  Fort 
Churchill,  and  probably  along  the  rest  of  the  coast,  the  land  and 
sea  have  reached  conditions  of  compai'ative  equilibrium.  Some 
evidence  on  this  })oint  was  coUerled  near  Fort  Churchill,  and  espe- 
cially at  Sloop's  Cove,  a  little  bay  on  the  north  side  of  the  river, 
whore  the  ships  of  the  Hudson  Bay  Company  used  occasionally  to 
winter  about  the  middle  of  last  coitury.  This  spot  was  visitedon 
the  2'.)th  of  October  and  the  2nd  of  November  of  last  year.  The 
ice  was  in  it  then  up  to  the  level  of  an  average  spring  tide,  which 
had  occurred  two  days  before  our  first  visit. 

The  cove  is  forty  i)accs  wide  and  one  hundred  paces  long,  and  on 
each  sido  are  sniooth  well-glaciated  hills  of  green  quartzite  rising 
to  about  25  feet  above  the  ice.  At  the  back  is  a  grass-coverecl 
bar  of  sand  and  gravel,  joining  the  two  disconnected  hills  of  rock, 
nnd  separating  the  cove  from  a  wide  flat  that  is  flooded  at  spring- 
tide. The  height  of  the  summit  of  this  beach  w.is  seven  feet  and  a 
half  above  the  level  of  the  ice,  or  about  the  level  of  extreme  extra- 
ordinary high  ti<les.  On  the  smooth  glaciated  surface  of  the  rock 
many  names  and  dates  have  been  cut,  some  of  which  are  given  below, 
with  their  heights  above  the  level  of  the  ice  : — 

Funiiicc  and  Discovery,  1741      3  ft.  3  in. 

J.  Honi.r,  1740 6  It. 

Jiimcs  Wiilkcr,  May  '2r»tli,  17o3       7  ft. 

Guilftinl  Lou^',  May  '27tli,  17o3       7  ft. 

.:.nd  many  others. 

The  "  Furnace  "  and  "  Discovery,"  two  small  ships  sent  to  discover 
a  North-west  passage,  spent  the  winter  of  1741-42  in  Sloop's  Cove, 
and  left  for  the  north  as  soon  as  the  ice  broke  up  in  the  spring  of 
the  latter  year.  Probably  the  names  were  cut  in  the  almost  vertical 
face  of  the  rock  by  some  one  of  the  crew  on  whose  hands  the  long 
days  of  waiting  in  winter  hung  very  heavily.  They  are  almost  as 
high  as  a  man  would  naturally  reach  if  he  were  seated  on  a  box  or 
keg  on  the  ice  at  tlie  foot  of  the  rock.  The  dates  May  25th  and 
May  27th  opposite  the  names  of  James  Walker  and  Guilford  Long 
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would  show  that  those  names  were  cut  when  the  ice  wns  still  solid 
in  the  cove,  for  the  ice  does  not  breiik  up  in  tho  river  at  Churohill 
until  tlio  middle  of  Juno.  Tiiose  names  wore  apparently  cut  by 
men  standing  on  tho  ice  when  it  was  about  two  feet  higher  than  it 
was  last  November,  or  when  it  was  covered  with  two  feot  of  snow. 
Nine  largo  iron  rings  had  been  set  in  the  rock  at  heights  varying 
from  two  feet  and  a  half  to  seven  feet  above  the  ice,  just  where  they 
would  be  convenient  to  tie  a  small  ship  to  at  present,  for  the  cove 
could  not  be  entered,  except  at  high  tide.  One  other  ring  is  fifteen 
feet  above  tho  ice. 

All  these  signs  of  the  winter  occupation  of  this  covo  a  century 
and  a  half  ago  are  such  as  might  be  made  at  the  present  time,  and 
are  quite  inconsistent  with  the  theory  that  the  rise  of  the  land  which 
took  place  in  post-Glacial  times  is  still  going  on  at  a  comparacively 
rapid  rate. 


Stephen  Austin  and  Sons,  Printers,  Hertford. 
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